Mesopontine cholinergic neuron involvement in Lewy body dementia and multiple system atrophy.
The pedunculopontine (PPT) and laterodorsal (LDT) tegmental nuclei are involved in control of REM sleep and thalamocortical arousal. REM sleep behavior disorder (RBD) is a feature of multiple system atrophy (MSA) and dementia with Lewy bodies (DLB), which is also associated with visual hallucinations and cognitive fluctuations. We sought to determine the degree of PPT/LDT involvement in DLB compared to MSA. We counted the cholinergic neurons in the PPT and LDT in 13 patients with neuropathologically confirmed DLB, 11 patients with MSA, and 11 control cases. Five patients with DLB and eight patients with MSA had history or polysomnographic evidence of RBD. Ten patients with DLB and no patient with MSA had history of visual hallucinations or cognitive fluctuations. There was a significant loss of PPT and LDT neurons in both DLB and MSA. Cell loss in both the PPT and LDT was more severe in MSA than in DLB. The number of cells/section for the PPT were 148 +/- 21 in controls, 54 +/- 10 in DLB (p < 0.001), and 20 +/- 3 in MSA (p < 0.001), and for the LDT, 112 +/- 16 in controls, 49 +/- 8 in DLB (p < 0.01), and 16 +/- 2 in MSA (p < 0.001). Severity of neuronal loss in MSA or DLB did not relate to the presence or absence of history of RBD. Loss of cholinergic pedunculopontine tegmental nuclei/laterodorsal tegmental nuclei neurons occurs in both dementia with Lewy bodies and multiple system atrophy but is probably not the primary mechanism of REM sleep behavior disorder in these disorders.